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The Principle 

1. Measure the averaged beta function in Q1s 
through Q1 strength modulation. 
 

2. From averaged Beta at Q1s ( one is focusing, one 
is defocusing), fit the beta_star and alfa_star ( at 
center of drift between two Q1 ). 
 

3. Error in this measurement is mainly from 
beta_average measurement.  
 

4. A 200+ C++ code was developed and tested 
against Model to find out the beta and alfa at IPs. 



Error Budget 

Measured Twiss parameters at IP vs. Error in Beta_avg    Error in beta_avg 
measurement should be less than 5%  to give resolution 0.05m in beta*.     



Tune data from APEX 

1A modulation of Q1 , frequency 0.2Hz, during 20 seconds 



One example of measured beta* 



Where measurement errors from 

1. 10 Hz tune oscillation 
 
      observed:  7e-05 from peak-to-peak. 
       tune modulation: 2e-3  from peak-to-peak. 
        4% error contributing to measured beta_avg valve. 
     10Hz can be filtered out . Or we don’t use modulation, just knob Q1 
 

2. Modulating current 
 
         Required 1A , output is 1A ?  Precise calibration needed . 
        d( K1L) =  (d I / I0 )   *  (k1L)0  ?   
        I0 ~ 5040 A, how to get  1A current change with 5% error bar  
        Current ( strength ) control gives more than 20% errors in beta_avg 
 

    The key to get beta* precisely is current modulation. 
          
    


